Protection against influenza A virus by memory CD8 T cells requires reactivation by bone marrow-derived dendritic cells.
Influenza A virus is the causative agent of an acute inflammatory disease of the airway. Although Abs can prevent infection, disease and death can be prevented by T cell-mediated immunity. Recently, we showed that protection against lethal influenza A (PR8/34) virus infection is mediated by central memory CD8 T cells (T(CM)). In this study, using relB(-/-) mice we began to investigate the role of bone marrow (BM)-derived dendritic cells (DCs) in the mechanism of protection. We found that in the absence of functional DCs, memory CD8 T cells specific for the nucleoprotein epitope (NP(366-374)) fail to protect even after adoptive transfer into naive recipients. Through an analysis of Ag uptake, activation of memory CD8 T cells, and display of peptide/MHC complex by DCs in draining LNs and spleen early after virus infection, we established that lack of protection is associated with defective Ag presentation by BM-derived DCs and defective homing of memory T cells in the lymph nodes draining the airway tract. Collectively, the data suggest that protection against the influenza A virus requires that memory CD8 T cells be reactivated by Ag presented by BM-derived DCs in the lymph nodes draining the site of infection. They also imply that protection depends both on the characteristics of systemic adaptive immunity and on the coordinated interplay between systemic and local immunity.